In a fast changing environment that is affected by global megatrends, disruptive technological developments and a growing number of new market players, global tier-one suppliers to the automotive industry have to adapt their technology strategy planning by considering current trends in innovation management to maintain their prevailing leading position. This paper presents Rheinmetall Automotive's approach to adopt modern Open Innovation paradigms with a focus on outside-in innovation through Corporate Venturing. Embedded in their Technological Direction Development Process, Rheinmetall Automotive has developed a strategic model to plan startup engagement to improve the current product development and enhance further diversification. Here we describe the several steps how this company-specific strategic model was designed and what prerequisites have to be taken into account to introduce the model in a corporate context.
Introduction
A fundamental transformation of transport and mobility patterns, which is already underway, calls for new products and solutions that protect the climate, preserve our environment and guarantee sustainability as well as cope with significant technical, economic, ecologic, regulatory, social and political changes towards experiencing, utilizing and consuming mobility [1] . This fact makes it inevitable for automotive suppliers like Rheinmetall Automotive (RHA) not only to generate innovations with traditional methods and tools but also to predict new technology strategies and innovation management measures that drive their continuous growth in a challenging market environment [2] .
Since the beginning of the 2010s, an increasing number of companies in the automotive industry recognized Open Innovation as an appropriate approach to renew their innovation strategy [3, 4] . Therefore, technology strategy planning and innova-tion management have to find, select and implement adequate activities for the integration of more external stakeholders like startups, the establishment of networks and the opening of innovation to partners [2] .
Thus, RHA decided to apply Open Innovation for extending the internal research and development procedures. In fact, they decided to adopt an outside-in approach of Open Innovation [5] by implementing Corporate Venturing (CV) in order to integrate startups in the Technological Direction Development Process (TDDP) [2] for enriching their technology foresight and innovation management, and increasing the innovative output of the company from an entrepreneurial point of view.
This paper outlines how RHA uses CV for boosting their innovation power. It starts with a literature analysis that focuses on Open Innovation on a very general level, as well as on CV and its strategical purpose and heterogeneous nature. Section 3 specifies the conceptual framework of this research including the objectives as well as the methodology. Section 4 presents the company-specific strategic model for CV at RHA. This model gives an understanding and guidance to RHA's management team on what prerequisites-based on defined strategic goals for CV-are necessary to make design choices for startup engagement programs and what kind of following actions have to be taken into account after the end of such programs. The last section draws the conclusion of this paper.
2
Literature Review
Corporate Venturing -A Worldwide, Cross-Industrial Phenomenon
At the beginning of the 21 st century, several factors changed companies' R&D behaviors and transformed the generally dominating Closed Innovation paradigm into an Open Innovation paradigm. Nowadays, CV is a widespread form of Open Innovation. Henry Chesbrough, who coined Open Innovation in 2003, identified the following four factors as the main reasons for the shift: skilled workers and their valuable knowledge, venture capital, external options for ideas on the shelf, as well as the capability of external suppliers [5] .
In 2008, a very insightful study was published by Cooper and Edgett [6] , who tried to find an answer to the question: "Ideation for Product Innovation: What are the best methods?" Their study looks at 18 different ideation methods with the objective to determine how extensively each ideation method is used (the popularity of the method) as well as to gauge management's perception of the effectiveness of the method in generating excellent, high-value new product ideas. A total of 160 companies took part in the study conducted in 2007 [6] . Their findings were summarized in the socalled "Magic Ideation Quadrant Diagram" which gives a good overview of the popularity and effectiveness of voice-of-customer methods, Open Innovation approaches and other ideation approaches. The interest thing about this study is that in the year 2007, Open Innovation activities, like e.g. forming startups, were still located in the lower half of the magic ideation quadrant diagram and therefore lower-rated. At that time, the Open Innovation methods received positive comments only from a small sub-set of users [6] .
However, one decade later things have completely changed and Open Innovation strategies-especially CV activities-have increasingly found their ways into business practice. Over the last few years, numerous established companies have launched programs for interacting with entrepreneurial startups and internalizing these external opportunities [7, 8] . This is proven by e.g. the Global Accelerator Learning Initiative (GALI) which listed 574 accelerators worldwide in February 2019 [9] . Kanbach and Stubner give a very good overview about the variety of this phenomenon and the lack of understanding of the various objectives and approaches adopted by companies [8, 10] .
Strategic Dimensions of Corporate Venturing
Existing literature on CV only provides a limited and high-level understanding embedded in the larger context of literature on corporate entrepreneurship [10] . Kanbach emphasize two main research fields that deserve more attention within CV: the heterogeneity and the strategic objectives of CV activities [10] . There are several types of CV, and the use of a specific form of CV depends on the strategic goal of the hosting company. To find a suitable form of CV, six strategic dimensions of CV have to be considered [10]: 1. Objectives (strategic vs. financial); 2. Investment intermediation (direct vs. indirect); 3. Equity involvement (yes vs. no); 4. Locus of opportunity (internal vs. external); 5. Strategic logic (exploration vs. exploitation); 6. Link to extant capabilities or organization (tight vs. loose).
CV can be based on financial or strategic objectives. Companies with a pure financial objective only aim for financial returns. The most common way of financially driven CV is the use of corporate venture capital funds to invest in a portfolio of startups [11] . The startups are in the most cases not directly linked to the core business in terms of strategy but are expected to result in a positive return on investment (ROI). Next to financial objectives, CV can be strategically driven. According to Kohler [12] , corporates could for example engage in a pilot project, a suppliercustomer relationship or distribution partnership. Since the outcomes of strategic CV are expected to connect startups with the parent company, it targets startups that are in relevant markets and segments. Generally, it can be said that CV ultimately always targets a financial goal in some way as it aims for increasing the innovation of the company and thereby strengthening the competitive advantage that results in a sales increase or cost reduction [10] .
CV can have different investment mediations. This means that companies differ in their investment approach. Companies can either invest directly in a startup or invest indirectly by using a corporate venture capital fund. These two options of investment have different levels of risk and control [13] .
CV activities vary in the involvement of equity. Companies taking equity in startups often benefit from control, but increase management complexity as well. In comparison, companies with no equity involvement have less liability in the company and less management complexity, but lack control. Weiblen and Chesbrough state that the mandatory involvement of equity became less common in new and modern CV activities [7] .
CV differs in the locus of opportunity. Here, the locus can be internal or external. With an internal locus of opportunity, CV targets ideas gathered within the parent company. With an external locus of opportunity, CV searches for ideas outside the company borders. This differentiation has already been part of Chesbrough's Open Innovation model and refers to the outside-in and inside-out approaches [5] .
CV can either have an exploiting or exploring strategic logic. Exploiting activities focus on resources, technologies and competencies that are already available within the company [10] . Here, the goal is to maximize the use of these resources, technologies and competencies to enter adjacent markets for example to increase revenue. In comparison, exploring activities focus on gaining new resources, technologies and competencies to extend the company's portfolio and enter new markets [10] . Whereas exploring activities often provide uncertain and less controllable results that are rather long-term oriented, exploiting activities mostly result in predictable and immediate outcomes. It can be concluded that exploiting activities have a higher intent for financial results and exploring activities are based on strategic objectives [10] .
CV activities differ in the link to the partner's capabilities or organization. This refers to the usage of the parent company's resources and processes [11] . Startups that have a tight link to the parent company could use the available channels, facilities and other resources, whereas a loose link separates the startups more. On the one hand, parent company's resources and processes could boost a development of a startup. On the other hand, it could also hinder and limit the performance and development of a startup due to related bureaucracy and policies. Again, this dimension can be linked to the dimensions before, as a startup that is tightly linked rather focuses on exploiting whereas a loose link between parent company and startup would mostly imply activities focused on exploring [10] .
To use CV most effectively and efficiently, companies have to select a form that fits their strategic goals for CV. Therefore, a company that considers launching CV has to make decisions in all six strategic dimensions to find a suitable form of CV. Additionally, the correct use of CV depends on the startup's stage in its lifecycle, since the different forms focus on specific lifecycle stages of a startup.
Lifecycle Stages of a Startup
The lifecycle of a startup can be divided in five stages [14] . Each stage is related to resources that a startup requires for surviving and growing.
The first stage is the problem-solution fit. This stage is often referred to as ideation phase and is the very beginning of a startup. In this stage, entrepreneurs detect problems and formulate the business idea that solves these problems. This stage can be seen as the first step and base of a business plan. Moreover, the problem-solution fit needs research to proof that the idea fits a certain problem.
The second stage is the minimum viable product (MVP). A MVP is the smallest and most low-cost visualization of an idea [15] . Nevertheless, building a MVP can be costly depending on the technology or kind of idea and often requires a certain amount of capital. It is used to be presented to the target group to get a first feedback and to further investigate on demand and the requirements of the target group. At the end of this stage, more capital is needed to develop the MVP further and transform it into a real prototype.
The third stage is the product-market fit. At this stage, the prototype becomes a product and is launched in the market. Consequently, first customers and sales are generated. This stage is used as a first real-life test and the reactions of customers are collected and analyzed to further improve the product if necessary. At the end of this stage, a startup made its first step into the market and positioned its product.
The fourth stage is the business scaling. This stage is crucial and defines the future of a product. It requires extensive marketing and other support to get people buying the product. It is about scaling up the business and increase sales and number of customers. Only a few startups achieve the required growth to become a big player in the market and be profitable in the long-term.
The fifth stage is the maturity of a business. At this stage, the startup has reached a certain level of growth and market share. From now, the growth rates usually slow down. Nevertheless, further investments, strategic changes and a high level of innovation can boost the growth again. Facebook and Google are examples of companies that still present significant growth rates [15] .
Five Distinct Types of Corporate Venturing
Based on these findings from literature, we distinguish between five distinct CV types that can be chosen depending on the applicable strategic dimensions of a company concerning CV and its criteria on the scouting startups. Each type of CV provides an approach to foster innovation within a company, has certain characteristics and can take therefore different forms. These types of CV are: 1. Corporate Venture Capital: Corporate Venture Capital (CVC) is an investment activity in which a corporation makes an equity investment in external startups [11] . The investments can be direct or covered by a venture capital fund [16] . CVC can be driven by strategic or financial objectives and can target startups with a loose or tight link to the operational capability of the parent company. CVC investments can be driving, enabling, emergent or passive [11] . 2. Incubator: The incubator model can be derived from the term incubation that refers to supporting an entrepreneur during the idea-to-market process. Incubators are long-term programs that support early stage ventures in their idea-to-market process. The support therefore ranges from defining the business model to administrative and legal support in the startup setup phase until the access to technology, equipment and networks to create a MVP or prototype and realize the business plan. Additionally, incubators also provide entrepreneurs with funding opportuni-ties and basic assets like shared spaces and computers. Incubators can differ in various aspects. First, incubators can support the whole idea-to-market process or focus on specific stages of incubation. Here, pre-incubators and general incubators can be found. Secondly, incubators can be market specific or target a broad field of markets. Thirdly, incubators can vary in their nature of service as "Enterprise Hotels", for example, concentrate on physical incubation. Fourthly, incubators differ in their ownership. Business Innovation Center, University Business Incubator, Independent Private Incubator and Corporate Private Incubator are the most used and common forms [17] . 3. Accelerator: The accelerator is the most recent type of CV and can be seen as a development or special configuration of the business incubator. It supports cohorts of mostly late stage startups in scaling up in a time frame of three to six months on average. The most recent form of acceleration is the corporate accelerator. This is a company owned private accelerator that follows the structure of a classic accelerator. It is divided into an application, selection and project phase and ends with a demo day. It supports startups with mentoring, education and company-specific resources. The outcomes of a corporate accelerator are mostly strategic partnerships and cooperation but can vary depending on the objectives of the hosting company. Four forms of accelerators can be identified: Listening Post, Value Chain Investor, Test Laboratory and Unicorn Hunter [8] . 4. Innovation Lab: The innovation lab is a physical or digital environment to co-work and grow ideas. Its goal is to develop and test business models by integrating different stakeholders as even customers. Differences in objectives and ownership result in five forms of innovation labs: Grassroot Lab, Coworking Lab, University Lab, Corporate Lab and Company Builder [18] . 5. Hackathon: Hackathons are hardware and software development events with limited time duration between one day and one week. Hackathons can be either techcentric and focus on a specific technology or challenge or focus-centric and used to solve a social or business problem. In the last time, the number of less technical participants as marketers, business developers and designers increases [19] .
In summary, literature review shows that CV is not uniform and diverse types and forms of CV exist, each of which follows different strategic dimensions. The research work of Kanbach and Stubner [8, 10] explains very well how important the link between the definition of the objectives and the design configuration of the CV program are. This is an important success factor that we want to consider in our research work.
3
Conceptual Framework of the Research
Research Objective
The aim of this research work is to further increase innovation within RHA by using CV. These CV activities should be embedded in the existing TDDP [2] at RHA and the recommendations will include strategic considerations corresponding to the objectives of RHA in view of CV. Defining clear objectives is very crucial success factor for CV [8] and will help RHA by designing its startup engagement.
Therefore, in a first step RHA's strategic goal for CV will be outlined to then evaluate the fit of different forms of CV. The final formulation of a company-specific strategy model for CV will provide RHA guidance for planning CV activities more effectively and efficiently in future.
Methodology
We can formulate our central research question as follows: How can RHA use CV to increase innovation? This general research question leads to the following subquestions: 1. What is RHA's strategic goal for CV? 2. Which form of CV should RHA use? 3. How can CV be introduced at RHA?
The solution to a practical problem is clearly positioned at the center of this research work stands. This general pragmatic orientation allows using mixed methods research [20] . Therefore, this research combines two qualitative data collection methods: literature review and expert interviews. The first part of the chosen multi-method research includes the analysis and evaluation of secondary data, like available publications and presentations. For the second research part the choice of the suitable method to capture the data fell on the qualitative, guided expert interview [21] , because the findings from the desk research should be complemented and validated. Both research methods, literature review and expert interview, will be analyzed together and the findings will influence each other.
Our research seeks to link theoretical principles with industry experiences to close the information gaps and will finally culminate in our case study at RHA to explore profoundly real-life events [22] and provide RHA a company-specific solution.
Data Collection and Analysis
Following the above defined research question and its sub-questions we can outline our process of data gathering and analysis in the following main research steps.
First, RHA's strategic goal for Open Innovation and in detail CV was defined. This served as a base for the evaluation of CV forms. The strategic goal includes both the motivation for using CV and the criteria for startups that RHA would engage with. To get a complete view on the strategic goal, experts of the innovation management and business development department were interviewed. Additional information was gathered from an interview with an external innovation catalyst that supported RHA during activities of startup engagement.
Secondly, forms of CV that fit RHA's strategic goal were identified. In a first step, different types and forms of CV were described and reviewed based on desk research. In a second step, each form was analyzed and evaluated against its fit with the strategic goal of RHA.
Thirdly, a company-specific strategic model for CV at RHA was defined. This includes CV forms that fit RHA's strategic goal for CV best. Additionally, prerequisites for introducing CV at RHA have been outlined.
4
A Strategic Model for Corporate Venturing
RHA's Expectations in Corporate Venturing
RHA represents organizations wanting to integrate startups in the innovation process for product development and diversification. Therefore, it is crucial to clarify the criteria that a startup has to fulfil to be a potential stakeholder in RHA's innovation process. RHA defined criteria regarding the markets where the startups have to be positioned in. These target markets are aligned with RHA's strategic directions and objectives.
Furthermore, RHA specified maturity requirements for startups in terms of their business plans, product viability, pilot customers, business networks, and growth estimation. All startup employees have to be highly committed and share a common vision led by an experienced management team.
The Strategic Model for Corporate Venturing at RHA
A single form of CV is not able to cover all the expectations cited above. Therefore, a strategic model describing how to use different forms of CV to increase innovation has been developed ( Figure 1 ). The strategic model separates the two objectives of product development and diversification and links both with individual CV forms. It contains three main parts: 1. configure CV program, 2. select CV form and 3. organize next steps.
Fig. 1. A Strategic Model for Corporate Venturing
The first part of the strategic model is dedicated to the configuration of the CV program. It focuses on the definition of the strategic goal, which highly affects the choice of a form of CV and has to fit its characteristics. Therefore, a clear definition of the strategic goal is crucial for the effectiveness and efficiency of the strategic model. The definition of the strategic goal includes the setting of objectives and dimension. This refers to the strategic dimensions explained in section 2.2, and defined specifically for RHA in the project. In addition to the strategic dimensions, other adjustments and specifications can be made. For example, RHA defines technology search fields and criteria that a startup had to fulfil. This step also includes the consideration of the time factor, as this differs between CV forms.
The second part of the strategic model refers to the selection of one or more fitting CV forms. Most promising CV forms for RHA are: 1. Value Chain Investor. This CV form targets late stage startups and its goal is to integrate them in the value chain of RHA after the program. The acceleration phase takes three to six month. Within the Value Chain Investor, RHA can link the startups with product or market related business units to make them define a use case together and start a pilot project. Here, it has to be mentioned that the closer the startups technology is to RHA's business, the easier is it to find a use case and start a pilot project. The use case could be of different nature. RHA and the startup could test a customer-supplier relationship, a sales distribution partnership or the direct integration of the technology or product into a system or product of RHA. There could be several other possible use cases depending on the business unit and especially the startup. The Value Chain Investor is used to cover RHA's objective of product development as it establishes a fast and less risky way to test and integrate incremental innovations. This is due to the maturity of the startup and the time limited program. 2. Focus-centric Hackathon. The concept of a Focus-centric Hackathon is to challenge participants with a problem that a company wants to be solved. Therefore, the participants provide solutions individually or in teams within one day to one week. The hackathon usually targets early stage software or hardware developers. Furthermore, a hackathon could be used to search for incremental innovation as well as disruptive innovation. Therefore, the Focus-centric Hackathon could provide the diversification based incubator as well as the product development based Value Chain Investor with innovative startups. Finally, it can be used to scout startups in case of a specific and detailed search field or problem. 3. Listening Post. This CV form scouts market trends and emerging technologies. It targets early stage ventures and does not require investments and equity involvement. Here, the detailed definition of search fields determines the search radius of the Listening Post. Its characteristics make the Listening Post a perfect tool for RHA's objective of diversification. As described earlier, RHA has to redefine its criteria for startups to use the Listening Post as a contact point that is open for startups on a regularly basis. If a promising early stage startup or technology is detected in the Listening Post, it gets transferred in the Corporate Private Incubator.
4.
Corporate Private Incubator. Here, the early stage ventures receive support in business plan development as well as basic administration, mentoring and coaching. Startups that get into the corporate private incubator were scouted either in the Listening Post or in the focus-centric hackathon. The final deliverable of an incubator is the creation of a minimal viable product or prototype at the end of incubation time. At this stage it is important to make an equity investment to ensure control and access to the disruptive innovation and commitment. Additionally, a Corporate Lab is part of the incubator. Startups can use shared equipment and machinery to work on minimal viable products and prototypes. Companies, that origin from the hackathon are most likely of digital and software nature. Therefore, the Corporate Lab also provides a digital environment to further work on the digital solutions. The access to funding plays an important role in this stage as well. The investments have to be made in exchange for equity. This ensures control and commitment from both sides. Consequently, CVC is included in a way. From an organizational perspective, the incubator is owned by RHA but functions as a separate legal identity. This has to be ensured to prevent the startups from facing corporates obstacles like decision making processes and bureaucracy that could hinder the development of the startups. Another important advantage considers the locus of opportunity. Theoretically, company internal ideas could be evaluated and transferred into the incubator as well. This supports the entrepreneurial climate within RHA and encourages employees to be creative together [23] , which is also a major trait of the SPI Manifesto [24] . Finally, ideas that went through the incubator and reached a certain level of maturity, get into the Value Chain Investor and follow the process as explained in the third component.
The third part of the strategic model aims the organization of the next steps. This part covers further and additional actions regarding a startup after finishing the Value Chain Investor and/or Corporate Private Incubator. At the end of the incubation time, a startup can follow three ways. It can be transferred to the Value Chain Investor and participate in the Value Chain Investor program for further progress. If a startup is highly promising and very innovative but cannot be linked to any business unit of RHA, it can be treated as a spin-off. If a startup does not perform well within the incubator, it will be removed from the program. After finishing the Value Chain Investor, startups have four options. First, the collaboration can be stopped. This option can be chosen if the pilot project or use case definition within the Value Chain Investor does not perform as expected. Additionally, collaboration could be stopped due to changes in the strategic goal. Secondly, the startup and RHA could engage in a strategic partnership. This could be the reason in case of a successful phase in the Value Chain Investor. Thirdly, investments or even acquisitions can be made. This option especially relates to external startups. Fourthly, internal startups, that made it into the Value Chain Investor through the incubator, could be integrated by RHA into one or more existing business units. Otherwise RHA can follow an inside-out approach and sell or license the internal startups.
Prerequisites for Introducing Corporate Venturing at RHA
A clear and realistic expectation management is crucial. A company has to be aware of the results that it can expect in each stage in the lifecycle of a startup and in each form of CV. This also affects the performance measurement of the strategic model. RHA cannot expect to measure the Corporate Private Incubator and the Corporate Lab with classic financial measures and key performance indicators. Here, it can rather measure the performance of the incubator by considering the number of startups that were transformed into the Value Chain Investor or spin-offs. In case of the Value Chain Investor, financial key performance indicators could be more applicable. RHA could for example measure the financial benefits that a successful collaboration generated.
Furthermore, every form of CV requires buy-in from business units and more important top-level management. This has been confirmed by several research projects and also in the expert interviews with RHA. Without the support of top-level management, engagements in CV will fail [8] . This can be due to a lack in financial or human resource support that has to be distributed and confirmed by a business unit leader or a higher management level. Therefore, the Value Chain Investor, for example, integrates the business unit leaders intensively and in the strategic goal definition already. At RHA, this could be achieved by embedding the strategic model for CV in the already existing TDDP. The strategic goal for CV is also aligned with the general strategy of RHA and therefore aligned with management decisions. Next to that, a program management team has to be appointed. This team has the role of a contact point for all stakeholders to then allocate problem questions that cannot be answered or solved directly in the program. Moreover, CV will be related to costs. These costs are of different nature in each CV program. While the Value Chain Investor requires capital for pilot projects, the Corporate Private Incubator requires intensive capital for the definition and realization of a business plan and model including a MVP or prototype. Consequently, CV, and each form of it, has to have a certain budget available. Furthermore, the probability of detecting a promising startup in any of the programs increases with the quality and quantity of startups that apply. Therefore, it is crucial to establish and continuously develop an entrepreneurial network around the company to leverage as many sources as possible. Here, collaborations with universities or other educational institutions as well as other external sources like innovation catalysts have to be generated. This important collaborative aspect of innovation management is in alignment with the recommendations of the new ISO 56003 standard on innovation management [25] .
It is important to integrate the top-level management and technology roadmap into the strategic goal definition, the selection of the CV form and the planning of further and additional actions. For example, the business unit leaders and-additionally-the market research department can be integrated. The integration of the business unit leaders could be valuable for the search field definition of the Value Chain Investor. For the detection of new markets for the Corporate Private Incubator, the integration of the market research department can deliver further insights for profitable search fields. Next to that, detailed operational planning considering the amount of startups, the budget for the programs as well as the timeframe for each program needs to be defined.
Conclusion
The need for new mobility solutions requires new strategies for innovation coming up with new technologies or services, new business models, new stakeholder networking strategies, new innovation roadmapping methods, etc. Therefore it is indispensable for companies from the automotive supplier industry like RHA to enrich their established innovation management by implementing new concepts of CV in their technology strategy planning. RHA sees a possible answer to the question "How can RHA use CV to increase innovation?" by enforcing startup engagement and introducing a strategic model for CV like the one we described in this paper.
We presented different forms of CV, and how these can be applied in a structured way based on an integrated strategic model developed at RHA. This strategic model uses different forms of CV for leveraging both incremental innovation and diversification. To be applied effectively, it requires a clear and realistic expectation management, as well as the integration of top-level management to ensure the access of resources and prevent internal obstacles. Each CV form and each startup stage needs a specific setup and delivers different results. Validated at RHA with success in its initial phases, we see that our strategic model significantly improves RHA's technology strategy planning and innovation management. On this basis, we consider that perspectives for future research activities directly linked to the enhancement of the strategic model, as well as to the determination of the applicability of the approach in other organizational contexts and industry sectors are given.
